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-^-v: 1/ 



[1*^2] *J*^?-)V* ( Geobac i 1 lus) M JB -f & gr&fflg=&-e & o T , 

A. ^JKWttK 

(1) iWJfiO^WS $ : IPSO. 7 -0.8 fxm „ S£2.0 -4.0 y«m co^B 

(2) jismo^r&i^rij 
0) K^o^i^r*) 

B . ^mm^M i^mm^. [Nutrient agar]¥«^) 
(1) 3n--o»S : ^Hkrtfe^ tea** 
(2) 

(3) ^fcjR : *) 
c. £s^&i£sc 

(1) ^AMtt: + 

(2) flt3B6<z>S7n : - 

(3) -T > k-;kt)£j& : - 

(4) «Kbic*o^S : - 

(5) ?^>m<vmm:- 

(6) 9vr~ 

(7) **vr--tf: + 

(8) ^^^--fe*: + 

(9) ««K:*f««K : «wctt 

(10) o-Ft^h (^/ua-*) : -/- 

(11) «HH*»feoBRRtf55r^o^jft 
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^~5>: 2/ 



D-^n-* ;jr (+) (-) 

A. ilJttl 

(1) jBBfl&O^^S^ I IPSO. 7 -0.8 jum > S£2.0 -4.0 //m <7)#B 

(2) Sifttto^ii 

(3) jft^owas:**) 

B. ig*WttS? (1Ki*35 [Nutrient agar] 

(1) nOi-©H : £jfftr&<b#\ ©iM* 

(2) fel^V-A-fe 

(3) *«R:*o 

c. ^a^witK 

(1) ^7AMt: + 

(2) 5gmmo^7C : - 

(3) >f > K-/KP&j£ : - 

(4) fflrtbta&o&iS; : - 

(5) ^^>m^fiJM:- 

(6) -?V7-t*:- 

(7) ^^--tf : + 

(8) *r : + 

(9) **'fcW*ffljft:«p*ctt " 
do) o-Fx^h : 

(11) oatRtr^o^ 
D-^i/n-* :m (+) /iSTs (-) 

(12) $§H14f*i& 

(a) D-^n-* : + 

(b) h-x : + 

(c) D-T>y : + 
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^-5?: 3/ 



(d) D — v tr l — ;v : - 

(e) ^yH)K- 

(f) v^h-* : + 

( g ) h i/^n-x : + 
(13) -eoitiio&sWJ&fl 

(a) /3-#7^>y^-«:- 

(b) 7;v^-WtKn5-^tt:- 

(c) y v > t-*# -> 9 - : - 

(d) b';-/>7 7y7 f r^t-ifffitt:- 

(e) r-fe h-f : - 

(f) Wf-r~ vm&: + 

( g ) *n/-?'i/7'*jfrtf*i/?~&mik : - 

[m^M 4 ] vt^f^X • « tf- (Geobacillus so. ) S P T 4 (FERM B 

P-08452)*C**Sfift£ 1 EflOfrftfR&tto 

[MflfcE 5 ] v^^V* • ^ e- (Geobacillus so.) S P T 5 (FERM B 

p-08453)-e**»^ i imnmmmsitoo 

ttlfcftSH 6 ] -x^e- (Geobacillus sd. ) S P T 6 (FERM B 

[|f ^Jg 7 ] ^sjv^/l/* ■ J-^tf- (Geobacillus sbJ S P T 7 (FERM B 

P-08455) -C*&»^3( i fsmoffam^%o 

[if^8] v^WV* (Geobac i 1 lus) JB tcg-t & jfr&fi&g- o X , 
t> 16 S r RNAattK^OttafeEyW*, E^OETfl*^ 1 fcEttOEyflT** 

[m^m 9 ] v:*vWV* (Geobacillus) JR fcJR-*- & ffimM&MX$> o T , 
U 16 S r RNA*f£^mSie$W> E^J*©K2W^2 JC|B«<DK?iJ-C** 

[»^10] Vit/^frX (Geobac i l lus) M fcjfjf & ^WSkMbt*^ o X 
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^-v: 4/ 



m^.m 1 2 ] m?m 4 ffif^$rm«^ it 5 &m<nmmmm, x 

[0 0 0 1] 

^mii, Tfr&mm, wm&w&% £<DT&&m7v*xfrbffim2tL&&. 

[0 0 0 2] 

[0 0 0 33 

MMfcfctt 1 3 
#UB s P7-184640-^^» 
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5/ 



immxm. 1 1 

, pp73-77^ (It) ±*flf&4r>*- (¥^3^2^) ) 
[*4MfcfclK2] 

SHIGERU KUME and YUSAKU FUJIO , "DIGESTION OF MUNICIPAL SEWAGE SLUDGE 
BY A MIXREOF THERMOPHILIC BACILLI AND THEIR CULTURE EXTRACT J. Gen. 
Appl. Microbiol., 36 189-194 (1990) 

YUSAKU FUJIO and SHIGERU KUME , "Isolation and Idetif ication of Thermo 
phi lie Bacteria from Sewage Sludge Compost ", JOURNAL OF FERMENTASION 
AND BIOENGINEERING , Vol.72, No. 5, 334-337, (1991) 
[0 0 0 4] 

tx;V^37^7lCIt^iI ( Oerskovi a so . 24 (FERM P- 1 3fi92^ ) £fflV>£ 
i"^> N h • \£?x.)V* ytl/T, (Clostridium bifermentans) \Z 

W&ftTXm&LtzJ^fr?. • ^770^7^7^ (Bacillus stearotherm 

ophiius ) kzm-t %> mw zm^tz ?5M<D%Mk kzo v> x m^-t &i><D&& 0 

[0 0 0 5] 

* fz, ±mmwxwt i TbmzmwFjcfo 3 Kmm £ fitzmwxn, mm<onm 

ftttmtf, -ett-Ttt, 10BHT?25%^ 20H|l&^40~50%jgj£-eabiK #r5£Onrjg 



mtE# 2003-3081683 



#H 2003-209106 



6/ 



[0 0 0 6] 
[0 0 0 7] 

^m^^-r^^m-ofzo 

[0 0 0 8] 
[0 0 0 9] 

tfz, m>$m2mm<v$&mte, y^vww* (Geobac i i i us ) m \zm -t & mw.u 

o 

[0 0 10] 

a. m&mm 

(1) : i|I0.7 -0.8 , S£2.0 -4.0 <D^m 

(2) Si2/f£<WM:W<9 

(3) m^^M:^*) 

B. [Nutrient agar]¥^#) 

(1) rrn--co^ : Rf^. £r*»<^\ 1&i£b#t 

(2) : ^ V-Afe 

(3) ftiR:^ 

[0 0 11] 

c. zmmm'M. 

(l) ^7AMtt: + 
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#M 2 0 0 3-2 0 9 1 0 6 ^- v : 7/ 

(2) ffiim&ojSx : - 

(3) ^✓K-A'Otft:- 

(4) «tfb*c*©£uft : - 

(5) ^^BftoJfliffi : - 

(6) si^r— e:- 

(7) + 

(8) + 

(10) O-FfXf (iT;V=r-^) : -/- 

(11) I^S^^oBMSt^^o^ja 
D-^a-.x'lg* ( + ) /if 7s (-) 

[0 0 12] 

Sfcfc, »^K3fBil03&iratt, (Geobacillus )M^Mi-^jffm 

o 

[0 0 l 3] 

A. ^JRWttJt 

(1) iffllfeO^&tf^S I "ISO. 7 -0.8 /um , S£2.0 -4.0 M m <7)Wm 

(2) atsfrtto^ : m «9 

(3) Jfe^^ ; 

B. *»Wtt* (^S*^ (Nutrient agar] ¥«*£*) 

a) nn«-« : <kmmbi)\ 

(2) -fe : * y -.A-fe 

(3) *JR:*>? 

[0 0 14] 

(1) + 

(2) fltsfe&oSTc : - 
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(3) 

(4) «KbJc*ofedE : - 

(5) ^-x-vm^WB : - 

(6) ^vt^:- 

(7) + 

(8) #?^--t? : + 

(10) O-Ffxf : -/- 

(11) ll^fcoi^tf 

D-^;vrr-^ :K (+) (-) 
[0 0 15] 

(12) g§g£14i« 

(a) D-/^3-^ : + 

(b) Y-X : + 

(c) D--7>y : + 

(d) D-v/nf : - 

(e) >f y v I— ;v : - 

(f) : + 

( g ) h WNd— .x : + 

(13) -eo^bo^a^WttR 

(a) (3~1f7? h v ^-^tt : - 

(b) 7/Mr->S>fc Kny-^tt : - 

(c) 'J v -y -rii y5- -t? : - 

(d) h h^r^rs-?— ef&ft : - 

(e) T*V4>M£. : - 

(f) -b*9^±-4fffltt : + 

(g) *>U-^>-f;fr/M?*->?-^j§tt : - 

[0 0 16] 

»^®4fB|RO|§Wt±. v>>/^;VX • iXfcf- (Geobacillus sd.) S 
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pt4 (ferm Bv-oM52)x~&zm^imm<DmffimLV>}-e$>*), m^M5um 

<D§&mte, • jlx kf - (Geobar.il Ins sn. ) SPT5 (FERM BP-0845 

* • tf- (GeobadiiliS gp.) SPT6 (FERM BP-08454) T^^ff^ 1 fBffc 
<n>mW§k*EM-Z3b *) ^ IW^7fem^^{±> v*/^;V* • «fcf- (Geobac 
illus 3P.) S P T 7 (FERM BP-08455) X$> & 1 fE|^$rmm&t7-e& & o 
[0 0 17] 

[0 0 18] 

^TU 16 S r RNAit^om^gS3W. WZm^W&m^ 2 Kffim<DI£?iJ-C& 
[0 0 19] 

[0 0 2 0] 
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[0021] 

[0 0 2 2] 

mLLitfm*. 1 X10-2~10-5^tc^ 7 XT'^rfiiL/cm, #il«3^ [Nutrient 
agar]^<7)^7°V- h (OxoidottM) fc&^Lfco 60°Ct? 

[0 0 2 3] 
[0 0 2 4] 

X*J*$)l'?<D5mM<D%tfcte, R. BEAUDET, C.GAGN0N, J.G BISAILL0N and 
M. ISHAQUE, "Microbiological Aspects of Aerobic Thermophilic Treatment of 
Swine Waste", Applied and Environmental Microbiology, 971 —976 W> (19 
90^4^) «i:^/; 0 
[0 0 2 5] 

mm&m 1 ) 

[0 0 2 6] 

a. imto&n 

(1) IBIfiO^Rl^S$ : (60. 7 ~0.8 ftm , «£2.0 ~4.0 M m <D^m 
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#® 2 0 0 3-2 0 9 1 0 6 ^- V : 11/ 




(2) «IM£<£>^te : W *9 

(3) Ji&?-^>^:^-^ 

[0 0 2 7] 

B. [Nutrient agar]¥^#) 

(1) ^u--<Drm : ru. ^mmhi)^ 

(2) & : * ij-A-fe 

(3) ytn:m*) 

[0 0 2 8] 

C. 

(1) /7AMtt: + 

(2) nm^ojtTc : - 

(3) vpt^h : - 

(4) -i y k-;k^&j& : - 

(5) ^bTK^o^: - 

(6) T-'^y^oto^ : - 

(7) t^wLvmm : - 

[0 0 2 9] 

(8) >)i/T- 1*:- 

(9) *£: + 

(10) : + 

(11) £Wo$£H 

(a) p H I 6.0 ~8.0 

(b) I 45^-65X3 
[0 0 3 0] 

(12) mm^Mi-zmm : mm 

(13) O-Fx^b (Hugh Lei fson&) : —/— 

(14) fl^t>0^^^04^ 

D-^;i/n-x :g| (+) /<x* (-) 

[0 0 3 1] 
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(15) 

(a) ^y-fen-jv : - 

(b) L-77HV-^:- 

(c) d-^>d-^ : - 

(d) D-lfy? h-X : - 

(e) D-^n-^ : + 

(f) D-77^h-^: + 

(g) D-v^y-*': + 

(h) D-t^ — Y-fr : + 

(i) : - 
(j) v;nfh-;i/ : - 
(k) v;v h-^ : + 
(l) v-x : + 

(m) 7,^u~-7.\- 
(n) > : 4- 

[0 0 3 2] 

(16) 

(a) /? - #7 9 b v ^--fe'rStt : - 

(b) r vyeKn?- : - 

(c) V i? > TU frtf* V7- -b'vgtt : - 

(d) YV7YyT>rT$i—l£ffi& : - 

(e) 7-tF^>I4 : - 

(f) *9^-4fflHt : + 

(g) * ;i/ - > t*7j ;v v v - -t£ : - 

[0 0 3 3] 
[0 0 3 4] 

1-fcfr*>. 0.1 N« (fiJ3t*B|lttS) £0*0.1 NTkBMk^bU^A (JfP**ft 
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Xttft) > XfiCtLfcO?*,*)-:^ imopH (6.0 , 6.5 , 7.0 % 7. 
5 > 8.0)tCp^L/c#S*^ [Nutrient agar]^ (Oxoidottft) ^ISU £ 

[0 0 3 5] 

[^1] 



P H 




6 . 0 


+ 


6 . 5 


+ 


7 . 0 


+ 


7 . 5 


+ 


8 . 0 


± 



[0 0 3 6] 

±§&ti *$m&m<ommt, pH6.o ~8.o omm 

[0 0 3 7] 

0.1 (*D:M&*&&*fcft) 25.5^0.1 NTfcmfl^h 

ft) , X{±-tL^0 9t><7)-^-e\ pH6.5 fcWSELfclHi*^ [Nutrient aga 

r]«p» (oxoidottft) &wru z<Digmz*mni&m<Dmw*mmu mm 

^(DUB. (37°C. 45°C, 50^, 60°C, 65°C) ^15l$WJg^Lfc*#OjfOT#* 
[0 0 3 8] 
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m2] 







3 7TC 




4 5°C 


± 


5 or 


+ 


6 ot: 


+ 


6 5 V 


+ 



+ 
± 



Pitt 



[0 0 3 9] 
[0 0 4 0] 

MM^m^mwoie s r r n AafsT-* p c r&k x mm l£ q 6ot:-e 6 B#r B g 

MtimmLfz&m&fimomWX *K Heng Zhu^FO^S (Heng Zhu, Feng Qu 
and Li-Husang Zhu, "Isolation of genomic DNAs from 1993 ) KffcWMNRLfc: 

m fff-m^ • tt&m¥m s £&**>bKi m*m-m • tow • mmmm 

*f~ K (27f,1492r)&JBv*fc 0 C: *l£><£>:/9 -f I5#]^OSe?!j# 
[0 0 4 1] 

PCRRJ&WU mT<7)i:*5f)-e*)^o f 1XPCR Buffer(3Ci$*&» 

*fo£^±) , 0.2mM 6m?s(MWmmm^:^±) , ImM MgS0 4 (^I^ 
*t) , ^ifeB^OB*DNA100mg . -ett-etLO.5 /ill O^^fv- ^.tfK 
OD-Plus- (m#IWH^:^±) J: 94*0. 2^It^f, 

94*0. Zmv>f$m.'&, 55r. 30®<DT~-V>7, 68*0, 1 #30#O#g£J&£ 



ffiSE# 2003-3081683 



#11 2003-209106 



15/ 



o ^^PCRHt/^QIA quick PCR Purification Kit (*^#tt^T^>) 
v»T»«Lfc1& 16S r RNA«fis^ottaH©itifcsfetfc 0 ttfi^OttSEftl 

[0 0 4 2] 

^J&^om^O^iB^iJ tco v^T , ifrfe^-T*- ^ ^-^ -C^> &Nat ional 
Center for Biotechnology Information (NCB I http://www.ncbi.nlm.nih. 
gov) itBLAST^n^f^m, f-^^±i:Sft$n, 
7^<2r^nc7)v>7^;vx (GeobacilluO gimm^ifiR r RNA»^:SiftLtv» 
2>Zttft>fr<otz 0 
[0 0 4 3] 

•*J^)\'7s • jt.^ fcf- (Geobacillns gfij S P T 4 tifr^ L> 2003^ 8 J| 18 0 \~ 

m^mmAmmmm^m^m^w^^st^ \mmmnLtz (ferm b 

P-08452) o 

[0 0 4 4] 

±mmWV*s^)VX . tf- ( Geobacillns gpJ SPT4^ ®&<Dmi& 

m^m-rx o mti?zftm^mtm*^t%mmmmm*mik-?2>®im* 
9m7v*xfrt > %$ i i i zti2 ) sftftfe v^mmomiimm, m.^ i± Aax 

Oxoidott^) t*v»Tj(&15l*BI^*Lr*v^B*«»'r**Ltf. ^^LTO 

.5-3 #fi%^je^jn*r h z. t *mz 
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[0 0 4 5] 

mmm 2 ) 

TM^t/co -eom^wtt® mmm^M, tgmwnM, fkw^M&m \±^<o 

[0 0 4 6] 

a. jmm&m 

(1) fflfl&03£RW:£$ : IPSO. 8 fim . ft $2.0 -4.0 

(2) iMttOtffc:**) 
(3) 

[0 0 4 7] 

B. t&m&J&m CNutrient agar] 

(1) : ^£b#t 

(2) : ^ V-A-fe 

(3) ^K:^*) 

[0 0 4 8] 

C. 

(1) ^7AMtt: + 

(2) M^^Mtc : - 

(3) VPt^h:- 

(4) 4 > k-;kz>£j& : - 

(5) ifcfb*3(fo^£ : - 

(6) ^>:/>oljn7kfrS : - 

(7) ?3Ly&<7)Wm : - 

[0 0 4 9] 

(8) -)i/7-fe*:- 

(9) tr: + 

do) iitv— £ : + 



ffiliE# 2003-3081683 



mm 2003-209106 



^-v : 17/ 



(11) &WO$£B 

(a) p H : 6.0 —8.0 

(b) Um I 50 1; -65*0 

[0 0 5 0] 

(12) wmKtt-tzmm-.mm 

(13) O-Fx^h (Hugh Lei f son® '.-/- 

(14) mmfrh<owL'%.xFifx(D$Lm 

D-^;i/=7-x : m (+) (-) 

[0 0 5 1] 

(15) mmmm 

(a) -fen— ;i/ : + 

(b) L-77t:V-X : + 

(c) D-3rvn— ^ : + 

(d) D-lfy? h-* : + 

(e) : + 

(f) : + 

(g) D-v>y-x : + 

(h) D-v>~ h ~)V : + 

(i) vh-;n - 
(j) y;nf : - 
(k) : + 
(1) y? : - 
(m) 7?U~-7 : + 
(n) h Wnu-^ : + 

[0 0 5 2] 

(16) ^(D%(T)^M^m^ 

(a) ^-**7?l«y : - 

(b) r )v *f- yv\z Kn7- -tff&'S : - 

(c) V 3> > t-'tj ;i/ **3r ^ - -t? : - 
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(d) > y -f h "7 r >t*t ^ eflHt : - 

(e) r-t w : - 

(f) tffiHSi: + 

( g ) *^-^^7»3&^^*/9— tfMtt : - 

[0 0 5 3] 
[0 0 5 4] 

0.1 (fDft^lgttSQ £0*0.1 N*Rftt>U9A 

W&M) . Xl^fLP,on«-^ 805£**£W> p H (6.0 > 6.5 , 7.0 , 7. 
5 „ 8.0)teWS£Lfcflfj§^ [Nutrient agar^ift (Qxoidottft) fcWMftU £ 
O^tC^ife^om^*^ t N 60 , C-ei5I^WIJ&*LfeW#|5«)HIM[W#** 

[0 0 5 5] 

K3] 



P H 




6 . 0 


+ 


6 . 5 


+ 


7 . 0 


+ 


7 . 5 


-f 


8 . 0 


± 



[0 0 5 6] 

±.mm3frh1*Whfr%: id ^ *^ift^JBt«>m#Mi\ pH6.0 -8.0 <£>$£B 
& V> T£ & £ ***J W t tZo 
[0 0 5 7] 

m . Xte^tL^?^— pH6.5 KSHgLfc^ilSEX [Nutrient aga 
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^-v! 19/ 



(371c, 45r> sot:, 6ot;> 65*0 xiswm^mLtzmw^mmmi^m 

[0 0 5 8] 



3 7t 

4 5°C ^ 

5 Ot + 

6 or + 

6 5t f + 
[0 0 5 9] 

±M%l4 frh i>mbfr% 2l 7 ^^l^I^ii, 50t;~65 < C<7>$£|gK£ 
[0 0 6 0] 

Ltzo 

[0 0 6 1] 

i&mi tmWi<vDNAmmmw (DNAv-^->t-) *m^tz 0 

£n<7>^*r^;i^ ( GeobaciUus )ffi|fflm^l6S r RN AitfcT-K^ LTV^ £ 
ttf£>frv?z 0 

[0 0 6 2] 

J^_hO J: 9 ^m^fi^Ko^m^^:^16S r RN A^fS^^XIE^f^ ^: 
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(Geobaci 1 lus sp . 1 S P T 5 t ftfc U 2003^ 8 J? 18 0£ 

mLft&&Amnmti&&mmmwF*k®&%t* Kmum^t (ferm b 

P-08453) o 

[0 0 6 3] 

±ISm*v^^^;V^ • -x* ( Geobaci 1 lus sp. ) S P T 5 & > ¥*s^)V 
X • x* If- (Geobaci 1 lus sbJ SPT4J: I«tC^*L^m^[;jt&£^r1-& 

[0 0 6 4] 

imtnem 3 ) 

[0 0 6 5] 

A. 5^S«Jtt» 

(1) *IBfl&O^S.^#$ : IPSO. 7 ~0.8 ftm , ft£2.0 //m O^fB 

(2) jUtt<0*ft:*9 

(3) JStTo^-iE : J? 

[0 0 6 6] 

B. ig«l&1£JC (WSSSl^ [Nutrient agar]*?***) 
(2) -fe : * V -A-fe 

(3) 

[0 0 6 7] 

C. gi&^&teK 

(1) ^7AMii: + 

(2) mm^Mju : - 

(3) VPt^M- 
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(4) A y Y-)V(D^Wu : - 

(5) mk7km<7>&.m : - 

(6) 7*y~7 y<Di&-fcfrm : - 

(7) ?ju^<Dmm\- 

[0 0 6 8] 

(8) ")V7-t*:- 

(9) #*->^-^f: + 

(10) # *^--t? : + 

(11) £W<*>f£H 

(a) pH : 6.0 ~8.0 

(b) mSt : 50^-65^ 

[0 0 6 9] 

(12) Mit^-t&EJg : 

(13) O-FfXf (Hugh Lei fson&) '.-/- 

(14) #f»^<^&^#X<a£j& 

D-^vn-^ :M (+) (-) 

[0 0 7 0] 

(15) ii@ittt» 

(a) ^V-fen-;l/ : - 

(b) l-t?¥; -A : - 

(c) D-^pyn-x : - 

(d) D-lfy? Y-X : - 

(e) D-^>3-^ : + 

(f) b-X : + 

(g) D-^>y-^ : + 

(h) d-^>~ : - 

(i) : - 
(j) v;vtf : - 
(k) : + 



mm^2 003-3081683 
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^—5? : 22/ 



(l) 7* * : - 
(m) 7.^n-x : - 

(n) h : + 

[0 0 7 1] 

(16) <e-<3^0&3!^KJl4« 

(a) y8 9 \> V^-^tStt I - 

(b) T >yt K n v — : - 

(c) V V y )V tf* v 9 - -if M14 : - 

(d) b'J'7'b7 7>f7^-b*ie:- 

(e) 7-fe w : - 

(f) ^7ft- -ejgte : + 

( g ) ^;v-f>f^;i,^y7-. tfjgft : - 

[0 0 7 2] 

•t4*>*»> o.i N^m (*n**6mfc») mt^o.i N7xm^b';^A 
mnm) , x^t^^d^— i^tt^pH (6.o , 6.5 , 7.0 , 7. 

5 , S.Q)lzM&Lfz^mm^ [Nutrient agaric (OxoidottSD =SriSU i 
(0^il:$iifl©It^glL, 60*C-C15ll*nJff«L/sW*feOit«[Wfr** 

[0 0 7 3] 

»5] 



P H 




6 . 0 


+ 


6 . 5 


+ 


7 . 0 


+ 


7. 5 


+ 


8 . 0 


± 
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[0 0 7 4] 

±ta^ 5frb$>Bftt> x "9 ^nia^«om*{±. p H6. o ~s. o ^ish 

[0 0 7 5] 

0.1 (ftftflaStt*) S^O.l NTKm-ft^- h y * A (5fQ3fc*E3ltt 

54) „ Xlii*L?)^HW-*"e> pH6.5 i:I!L/:fli^ [Nutrient aga 
r]*ft (OxoidottlO ^IIU iO***=«E»®JRO*«c«:»ab, fflUfe** 
afc<0i&E (37*0. 45t^ 50X\ 65*0 Ta5t$^i£*L7 t cM*<^mW#S 

[0 0 7 6] 

[^6] 







3 7 °C 




4 sx: 




5 0 °C 


+ 


6 Ot 


+ 


6 5*C 


+ 



[0 0 7 7] 
[0 0 7 8] 

mm^mm-^3Kmm<o£&t)x-$>2> 0 i«t:^Ltii, far* 

mm^momW<016 S r RNASfei 1 ^ P C R&K & V Lfco P C R}£f« 

mm 1 1 R*oiwtTM i To /So t timz&ft+Rfcv-'t mrn&m 1 1 m 
&tt<D&&wM<D&fcbnw&i&i tmm.<DDN AMWtmw (dna->--$- 



ffiliE# 2003-3081683 
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[0 0 7 9] 

^(Oy^;N*fJU (Geobac i 1 lus) liiO 16 S r RN A&ittKfcWLX^Z £ 
[0 0 8 0] 

m_LO i ? &W*Wttlf<0ta*#**16S r RNA»fe=pO*»EBI*fc, * 

*^^-Jc^e- (Geobacillus sp. ) S P T 6 U 2003^ 8 J! 18 B K 

®^fi&ftAm^«^^#I^^it^>^--^Br^ftLfc (FERM B 
P-08454) o 

[0 0 8 1] 

IMM^J^r^^^ ■ J.* tf- (Geobacillus sp.) SPT6 ^ S**v*7-/U 
* • jr.* (Geobacillus sp. ) S P T 4 mm~W^teftU^T&tt&*^'t Z> 

[0 0 8 2] 

4 ) 

[0 0 8 3] 

A. ^RMttR 

(1) JWUfi^RCr^S* I IPSO. 7 -0.8 , S£2.0 -4.0 

(2) mm&v&te : m*) 

(3) m^omm-.m*) 

[0 0 8 4] 

B. ^fitlttK (fli^ [Nutrient agar] 

(1) an^-^S : RB. teilri* 
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^-v 5 : 25/ 



(2) -fe : 

(3) ^SR:^ 

[0 0 8 5] 

(1) ^7A«: + 

(2) mmm. (mwm vmtl : 

(3) VPf^h:- 

(4) jyY-)V(D$Lj&:- 

(5) ^At7^m<D^.Wu : - 

(6) T'^^x^^Tfc^: + 

(7) ?j^>wt<Dmm : - 

[0 0 8 6] 

(8) ^T^-tr:- 

(9) ^^rv^-4f I + 

do) ji*=7-*i : + 

(id ^m^mm 

(a) p H : 6.0 ~8.0 

(b) MM. I 45*0 -65^ 

[0 0 8 7] 

(12) mmi~ttir2>mm:ft%& 

(13) (Hugh Lei fsonv£) : —/— 

(u) mmfrh<DWiRV ! Jf*(DgLj& 

D-^;vn-x :m (+) (-) 
[0 0 8 8] 

(15) mmmm. 

(a) 9"*) -fen-;v : - 

(b) l-t?\£;-x : + 

(c) : + 

(d) D-Jfy? Y-x : - 
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(e) D-^;Vrr-* : + 

(f) h-* I + 

(g) D-v>-y-x : + 

(h) D-v>^ : + 

(i) ^;yh-;v:- 
(j) v;vtf>-;i/ : - 
(k) : + 
(l) 9* h-* : - 
(m) x^n-x : - 
(n) h : + 

[0 0 8 9] 

(16) Z<Dm<D£M¥M®LM 

(a) ^-**7^bv ^--tfvStt : - 

(b) T ;v^r - >ytKn7- -trfett : - 

(c) l J S> > 7* # )V jJCdr v 9 - -If VS14 : - 

(d) hV^h^y ^T^--tf?§f3:: - 

(e) 7-fe W I - 

(f) ^ft- tffim : + 

(g) t;^f>f*mv7-«:- 

[0 0 9 0] 
[0 0 9 1] 

o.i n&m (5ft3feMa5tt«) wo.i N^aMt^-h*;** (*n»6 

IgtfcS) , ~5LteZ-%Lb<D7%<D— -%X\ i^tOpH (6.0 , 6.5 , 7.0 , 7. 
5 , 8.0)fcWSELifc*»*35 [Nutrient agar]i£tti ((koido*fc») *9!S4U £ 

[0 0 9 2] 

miE#2 003-3081683 
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[*7] 



P H 




6.0 


+ 


6 . 5 


+ 


7 . 0 




7 . 5 




8 . 0 


+ 



+ : 



[0 0 9 3] 

±«5ft7*$>fcWS>*fcJ:'$fc. pH6.0 -8.0 <7>$£H 

[0 0 9 4] 

o.i Nmm (m^tmmnm rvo.i N^mt^- v v v & m^tmmn 

SO > Xtt£fr&<0 9t>tf>--;£n?, pH6.5 fcWJgLfclPji*^ [Nutrient aga 

r]^% (oxoidoi±^) stsmru ^^mz^mm^m^m^mmu m%M 

MiOUm (37°C, 45°C\ 50*C, 60*C, 65*C) ^15R#ITOf^fcW*0*||»#* 
[0 0 9 5] 

[«8] 



&1S 




3 7r 




4 5°C 


± 


5 or 


+ 


6 0°C 


+ 


6 5t 


4- 



+ 
+ 



urn 



[0 0 9 6] 

±1B£ 8 * 5> 9! h i ? *HJfe®|Rom*tt, 45°C ~65*C 



C$3 
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[0 0 9 7] 

ttz, iOfftt:ov»t, 16S r RNAatfc^O^&IBSnjfcJSIWLfco -€-<7>@B 
3®Bl<Z>E#tf>16S r RNAS^&PCR&KJ; l^sL^o PCRj£liII§ 

[0 0 9 8] 

ZbK, r7>f"7-i||ifil tifO^^ffiV^;, jt^^^SB^lJO 
^fellfil ^I^ODNAjp^ffi (DNAv-^>t-) £fflv^ 0 

%\<Di?*/^)VX ( Geobar.i11n.O JBiaBm<7)1fiS r R N A3^f iCiS^RLTV^JS i 
[0 0 9 9] 

E*&S>*L> SJtfvt^/l';* • If- (Geobacillus sbJ S P T 7 fc^U 2003 

Lfc (FERM BP-08455) o 
[0 10 0] 

±XEM1fc 9 J*rt*f-frX • .x* tf- (Geobacillus sn. ) SPT7 ^ 
7 • x* if- (Geobacillus gp j SPT4i ra«ltw«tL7feff^^blg*^S 

[0 10 1] 

[0 10 2] 

mmm 1 ) 
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[0 10 3] 

1. &§H]?^£l21 T\ 15^*- h*V- yWMLfcfe, ^C«^ (&Jl5000g, 
10 3-) KJ: ^0)1X1- £0 

Lfz 0 

4. ftj»£^10000mg/l tte&XdKmyklzMMLtz^ Y ? V-T'Vm. 
[0 10 4] 

1. S3V~eLBm.l&gi& (DIFCO tt§£ : *9 b h V h >10g. 'f-^fx^ 

h5n5 g , ^t?- h^A5g, m^7K 1 l) -c-Bfe^ t tz^mmzm-m 
jt-e 1 %^^^> i ? iMmmm&wmmnL, 63vxmtd^mLfz 0 

^-<^VSS (Volatile Suspended Solids)^]g&T:^i£I£:£S; (-t^) [1997^ 
Wi s p296~297 > JtfflfeAB^T7fc?im^) Km^XM^Ltz 0 

2. ^?JS<DVSS T^Mb^i^ ^(D^Z^^X^fZo 

[0 10 5] 

mi] 

s smm-%m'&v s sag 

V S S"ET?#fb^= x 1 0 0 (%) 

VJfZV S Siftjg 

[0 10 6] 

£BiE# 2003-30 8 1683 
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[0 10 7] 

»9] 



%mmm (mm) 


S T P 4 


S TP 5 


S TP 6 


S TP 7 


MM 


0 


0 


0 


0 


0 


0 


2 4 


25.7 


26. 3 


26. 1 


23. 5 


3.6 


4 8 


35. 5 


35.0 


36.7 


33. 2 


4. 5 



[0 10 8] 

os^o^im^c^t^T 45-70 'c^jftjsiEH'cnr^fcifT* # ? -e 

[0 10 9] 
[0 1 1 0] 

[*E10] 



(B#p B 1) 


STP4 


STP5 


STP6 


STP7 


STP4 + STP7 


STP5+STP7 


STP6 + STP7 


0 


0 


0 


0 


0 


0 


0 


0 


2 4 


25.3 


26.8 


24.4 


22.7 


26.6 


27.7 


25.5 


4 8 


36.0 


35.4 


37. 1 


33.8 


38.0 


42. 5 


39.3 
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[0 111] 

Ltz 0 C flit, mm&M 4©SPT7 v* p H^#TT&W1-& i 

* Sift LTV** &OiJBfc>;h.£ 0 1~&fc>^ ftf ^1^(0^ >^^f P T 7 

^"Br^k^-^^ii, pH7.0 -8.5 C0|gHT^ai-*O^$ Lv* 0 

[0 112] 
(H«!I2) 

±t^MWBMOM^J^^)V^ ■ -xx tf — (Geobacillus sqJ SPT4, 
Pjrs^JVX ■ jut, fcf- (Geobacillus §pj SPT5, • .xj* fcf- 

(GeobaciUus sp. ) SPT6, RZPz? * X • -X* tf— (Geobacillus sn. ) 

s p t 7 «\ j: i \zmitzmmmut*^%mmmmm*mt£t 

[0 113] 

&nt&ffl t ti -e- o^^a^-^o— m K-^^xmm-f&o 

£ L < &7.Mt^&$§^ $ *L* £ t *■ V> -9 o 

[0 114] 

l±liE# 2 003-3081683 
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& -e<7> «£ ? ^ "Tit^^^iifa^^^ 1 4 com^-e^) ^> ^/wk* 
(GeobaciUus ) SPT4> (Geobaciiius) S P T 5 > v^/^V* 

(Geobacillus) SPT6, *J*rt*JUX (Geobaciiius) S P T 7 tc <£ otl4? 

ft.&o-e&& 0 ^oj;9=&m^{±, TO'fb«7^^i6^$tL<5 > ^ > nn§KM§7 
nsmtm 7 <Dum&, ±mmmm 1 jsm 4 <Dm^<o^um^^x a 5 

-70 V,(D : UMmm, SftKli 50-65 "COSSIgH^^-r ^ <^^t L 
v\, p H li±|2iigi 1 ^jI 4 Olt^)4f p H C^b-f t p H5. 5 - 

fc?3:L<te6~8.5 Ofgffltc^^ J: ? K|&5e1-& <D Lv> 0 
[0 115] 
(^MM 3 ) 

mzK^irXo^ ««4<o^f|-e$)oT. "sr^bW?^^^^* 

9 it h ttr v » * 0 pr^k^t 7 ^.^^ t mkf & m ciint 9 * aias 

t^>^i:T\ nT-Mbtf^^f^MfeA^^M^ U lT?#>fb1f 7T^HRT 

IMif O^^M Lfctl^f Mf^ ifc^i^o 
KT^b« 7 Ofi^fi, _t|B|Ufcfll 1 IWI^H 4 5-7 0 "COiaKISH, Ifr* L 
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2 tIWI#^pH5.5 -gofgffl, £?3:L<(i6~8.5 0$£BfrC& & J; ? 
[0 116] 

5 *mxm& i l tmj^tr a 1 1 i> Ktkyg&mm 2 ^mx z tu 

4 -e^it $ ftfcJiS 19 <7>^M E 4<«jt£&B 9 $ *LZ X 7 £ fix v > £ 

9 -caue tfc^, fm<D-m*ms& 5 &jgT&&*s.g« 2 niim u »»> ov^m 

[0 117] 

(mm 4) 

»^fc^ffLTj^«|61ti0»cJ:*H*5*llt36«ff*>*t*o tot, 

^^S«2P , 3^iBig$tL^^g|^fii0lC{i. fcfcx.tf?L#0.1 -2.5 /* m 
^Kli0.3 -0.5 /<mOR^ftffl$W 0 

^*fb« 7 <*>za^te> ±ia*iftff l 4 5 - 7 o TcoaftifiH, ftt l 

< li 5 0 - 6 5 OiSgf&BKfgSei-a OifJ Lv\, £ fc, p H & JhtEHj&fll 
2fcH»fcpH5.5 ~90|6H, $3P£ L< &6~8.5 ^f&BKfca J: ? Kifcjtf 

mm 2 1 m&r°$>& 0 $ % Kmw^mtm 7 K^tb&wz^ xt* nr^tw 7 

[0 118] 

(mm 5) 
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w<ommgm&, msKmtxiK, tk®&mm2tfMMffl2aLtmm2btxm 

[0 119] 

r ^ # v tzx^xfto &x § & #\ # tcgft^i^a laotiT^ >w 
wmvcm 7 oiBts»±, _tfsn»j i £ iwiauc 4 5~7o rozaKusffl, 0$ l 

<&5 0-6 5t:<OiRJ9?|6H^Rjei-J&©**»t Lv> 0 P H*>±f5^«U 
2 kra^CpH5.5 -9 01113, $ff L< J±6 -8.5 OlEHfcfc* J: $ 

mm 2 1 wimx$>& 0 $ h izmfcz^mm 1 tt&fmz^ ximmm 7 

mm 2 tmm.x$>z> 0 

[0120] 
mmme) 

tBIE# 2003-3081683 
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mmmt, m^m^ietigm^n^rnxummwuKMrn^fi^o ttzmme 
*mxwmitmi ^mx^fttz^it, m^27^mxm^wm'mx^fi^ 0 

[0 12 1] 

NO 3 - H^x.f>tt. vK7)N02- * tzteNOs- f«M^fil3^#A^ fitz^K 

wmtm 7 <Di&mte, ±mmmm 1 1 mm- 45-70 °c^?ajgi£H^ 0 1 l 

< (i 5 0 ~ 6 5 °C<DUm.mMKWt1g.~tZ> <D iffit Lv> 0 ttz, p H i> JifS^M 
2 hlWI^lCp H5.5 ~9<9$£B, b<(i 6-8.5 <ommfc%2> J: ? KtS^f 

$ r^M $ m.^immitm i ^mz^muLd & zt$> 

[0 12 2] 

mitm 7 tTmj&ztix^&o ^^mm2xim^Kmmn.miKomm^ 

[0 12 3] 

^mmmK^xa, jk7K<»a> i^y^^^t 

tKil 8§^u VIHC, «M^#iLfcJ:*fcfcS^ H»^«, T»T«tffc& 
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[0 12 4] 

m&<offix£WAfrfrb9smfr<Dfflm<D-- momfrWMomfi'iiBMte, i bis 

-Zlbh-hK m^<omkKX^Xitl UK 1 ®5gJK. 3 B K 2 IU*IJ£<Z>[h]# 

[0 12 5] 

[0 12 6] 

OBOD-S S^WtwJ:l)^$tL& 0 — jftfc, MffiftUE (BOD-SStf 
10.2 ~0.4kg BOD/kgSS- B) O^ti, 

^;v^3~4-9--f ^;i/-es^$ttso^t tv^o l&ftflftHE (bod- 

S S£flf : 0.03~0.05kgBOD/kgSS • B) O^ti, «MbKft*Kffi"9"^ * ^ 
, 2 - 3 t-f ^ ^-el^t^ O^fft Lv^o 
[0 12 7] 

nmim i ©«jk*±, ±mmmm 1 1 r»h 45-70 v<ommm, ft* t 

< fi 5 0 ~ 6 5 r<«Jgi&H tc«:3tf * * Lv> 0 £ fc, p H & .LfBHifefil 
2 t|Wl^lCpH5.5 -9<Dmffl, tSFt L<f*6~8.5 OlEfflfc:** J; 9 

am 2 $ h KWfct^mm 7 fc^^s-^ xti^r«Kisit 7 

K^Stt&^K^^S-^ tiTJTSHtfll 7 KMtz LiZ Zbi> 
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[0 12 8] 

(BOD® tVX^mmL, WLm.*feMZ^:2>Z.b-h$X%Z> 

^^^OBT^tMNF^(±12~72B#^^t L < > 18~48B#W£ l9#jp^ L 
<> 20~36Bfp E 3^ft££?f L^o 
[0 12 9] 

o 

[0 13 0] 
[0 13 1] 

tfttL<l±, 0. 1~0. 5 v vm<DmMMTMWLTlZT^MZti2>t)K fkffiK 
$L<{±pH5. 0-8. 0&cf!3g£*u iWJL<(ipH7. 0-8. OH 
[0 13 2] 
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m-f2>?z#xDi>(Dx~$>2> 0 z<D-$m$m2iTte, mz-%m$mi9tmmm 

[0 13 3] 
[0 13 4] 

$Ha«18^T7K«^£^&o ^M^O^S7X{i> ^Xfi<7)-«^fl9^ 

21X (Dm^MMK J; o T^b^Sr £ *U BOD $ & 0 

[0 13 5] 

-^^;ffi2i-eis^a$tL^^a^(±, ««4^^$tL^> 0 

[0 13 6] 
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[0 13 7] 

nmm 7<t)hrt^ «t v^m^m* ^^hrt \,zm^ x 

^M^^b^^i^^^^W^IJfflT^^o HRT(il2~72BtP^H 
t^tl.«Hl<, ^^bm>4 1 ^T>^-T«:m<b-r^Sl*^^{i24~72B# 

[0 13 8] 

Ztz, WMim7 MO«<DHRTi±, IftlMf 4 TO. 5 -1.5 R#ISk 

«5-e2~6B#p^. mmmm6xo.5 -3mm, -%.m%m7xo.5 -2mm, 
]&£L< imwtM 4 to. 5 ~ 1 mm, -xm^m 5 x 3 ~ 5 fra. ^msf« 6 x 
1 ~~ 2 mm, -%M$tm 7x0.5 -1.5 b#pbW? s l ^ g 
nr^fbw 7 ^agt*. ±mmmm 1 1 rm^c 45-70 wummw, &£ t 

< fi 5 0 ~ 6 5 ro^$EHtc^i-^<7)^$ Lv^ 0 t tz, p H %±fSH»J 
2t|WI^lCpH5.5 ~9 0igffl, L< {*6~8.5 0|gH^C^^> X 7 fcWt7E.~t 

zmmtL^o ttz, Amomfazm&^Liim&LxmmLo&ztbm 
MM2 tmmx$>&o z bKmfczwmim7 K^&b&wz^ ximmm7 

MMM2 t[s\nx$>2>o 
[0 13 9] 

(nmm 9 ) 

*nmmx&, i&m.mm&2WWiWbtix^z> t ti>K, m^mum^^ 
tmhti, z.<7)&x±. : §miMM8 ttmLx^&o 

is. a^«24, mmmm2o, m^M25, *»«4. mmm9, Rzmmm7* 
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[0 14 01 

^mm^mxit, MM.mmmxz ^tzm^amm 24kw&-z *iz> 0 

$ mm) <ni&m<7>i&&%wm-fz>mmtfmz*i2>o tz t jnmwm<DW>m.<v 
mm^n^mx^ m$mt Lxmmt %> ^ t k x *) m^mx<DMm^m<D 
v ywtmK&tfi&mzti, ^-mmoMm^mm^i^mmxi^ MwtmwtLx 

[0 14 1] 

frMZiifzm%-i±M±1&W,-£ti2> 0 ifzfrM, ?tlL/;TOf|)§l5iiJ, Wk 
[0 14 2] 

24, ^m^«20, B*^f25, it»«4, MtfH9, RT^^t 7 ^Stl"* - t 

23^ i> Mm $Wo j tz MM^mm3^i$, mmm is^^mw 24^ ^ 

~%mim 7 (Duma, ±tmmm 1 1 mm^ 45-70 ■c^ssisa. & * l 
< (i 5 0 ~ 6 5 w&m&mKWim-t- z> otm* lv> 0 ^ fc> p ni>±tmnm 

»j2 tmmx&z> 0 zbKmtfiZwmim 7K^^w^^t, ximmitm7 
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[0 14 3] 
[0 14 4] 

^mmw®t<Dfm&, mMMis^i&mzti, mwmm2ox<oum*m., m% 
nmitm 7 (DM.rn.it, ±.%mnm 1 1 mm~ 45-70 v^m^m, t&* l 

< ii 5 0 - 6 5 'COiUKK[H^IS3fei- & Lv* 0 pHi ±fS^»0 

2£H*fcKpH5..5 ~ 9 Ofgffl. 0f L <(± 6-8.5 <£>$EH&£&& <£ 9 tcf^^-f- 

[0 14 5] 
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(Geobacillus sp.) SPT4, V^^f-)V7. • J^Z>\* — (Geobacillus so. ) S P 
T 5 . v^^l/J* • \L<- (Geobacillus so.) SPT6, • J. 

((kQb^cllliia_s B J SPT 7 «rJttti"&HMo^o 
[0 14 6] 

[0 14 7] 

[0 14 8] 

<^Mfe@5»£, 2tt*A<^r»^kf &ifc*^S*o 
[0 14 9] 

V^^V* • (Geobacillus sp. ) S P T 4 . y't^'fi^ ■ 

fcf- ( Geobacillus sp. ) S P T 5 > 3Ui V^^f-^* • tf- ( Geobacil 
lus sp. ) S P T 6 <D^-ffrt, VHrrt^-frT* • — (Geobacillus sp.) S P 

[mil 

[0 2] 
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[H3] 
[04] 
[05] 
[0 6] 
[0 7] 
[08] 
[0 9] 
[010] 

[011] 
[mm] 

SEQUENCE LISTING 
<110> SHINKO PANTEC CO., LTD 

<i2o> mmM^mR^<Dw^m^m^tz^mmm^m(D^m7ji^ 

<130> P-1194 
<160> 6 
<210> 1 
<211> 1495 
<212> DNA 

<213> Geobacillus sp.SPT4 
<400> 1 
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era a r* or* f" CfCfC 
gddtgt L gg^ 


crcrr* crl" err* r* 4- 51 
gg<-g Lgl^C L d 


51 1 51 r* 0 4" err* 0 0 

dudcdtgcaa 


gtcgagcgga 


ccggacagga 


gettgetett 


r*r\ 

60 


rr4~ 4" r* CfCrt" 4~ 51 CT 
gl LUggL Ldg 


r* cr err* or or 51 r* or cr 
^g&^gg^gg 


gtgagLaaca 


cgtgggcaac 


ctacccgtaa 


gaeegggata 


-1 Art 

120 


51 r» 4*r* r* crcrcra 51 
dC L Ul<gggdd 


5ir*r*crcf5icrr* 4* 0 
d^UggdgC t d 


ataccggaia 


acaccgaaga 


ccgcatggtc 


ttcggttgaa 


180 


o crrrr* rrnv* 
aggCggC L L L 


ggctgicaci 


racggatggg 


cccgcggcgc 


attagctagt 


tggtgaggta 


240 


o ccfcrc 4* r* 5i r*r* 
dUggC LLaLt 


ddggcgacga 


tgcgtagccg 


gectgagagg 


gtgaccggcc 


acactgggac 


300 


f"0f5*cr5ir*5ir , Gfcr 


r* r*r* 51 or 51 r**r*r*r* 


tdegggagge 


agcagtaggg 


aatcttccgc 


aatggacgaa 


360 


5icr1" r*4"Cf5»r*crcf 
dglUlgdCgg 


dgCgdCgCCg 


cgtgagcgaa 


gaaggtcttc 


ggatcgtaaa 


gctctgttgt 


il o/\ 

420 


1" 51 CTCf CT5i Q CT51 51 

U dgggddgdd 


gddgtaccgL 


icgaataggg 


eggtaeggtg 


aeggtaccta 


acgagaaagc 


480 




cacgtgccag 


cagccgcggt 


aataegtagg 


ggcgagcgtt 


gtceggaatt 


540 


dl LgggCgld 


0 0 rrr* rr/"» it/** /*r/~» 

aagcgcgcgc 


a ggcggtccc 


ttaagtctga 


tgtgaaagcc 


cacggctcaa 


/» /\/\ 
600 


rrrri" <T(T5i crcrrr 

ccgtggaggg 


tcdL Lggaaa 


ctgggggact 


tgagtgcaga 


agaggagagc 


ggaattccac 


f* f r\ 

660 


crt erf" a err crcrt 
g Lg t cigugg L 


or 51 51 51 4* err* cr4* 51 
gddd LgUg Ld 


gagacgtgga 


ggaacaccag 


tggegaagge 


ggctctctgg 


720 


LL Lg Lddt Lg 


0 /"* err* 4* rt*~\ rxre/"* 

acgcigaggc 


gcgaaagcgt 


ggggagcaaa 


caggattaga 


taccctggta 


780 


crt" r* r* 5i r* or r* cr 
g LCUdCgCUg 


4- 0 oo/^rm 4- rcn 

tdaacgatga 


gtgctaagtg 


ttagaggggt 


caaacccttt 


agtgctgcag 


840 


Pt"5i5ir*crr*cr4- f 
v.* t dd^gcg 1 1 


51 51 err* 51 r* 4~ r* r* rr 
ddgudU LUCg 


cctggggagt 


acggccgcaa 


ggctgaaact 


caaaggaatt 


900 


g^gggggt-L 


cgc ac dagcg 


gtggagcatg 


4> rr/-r4- 4- 4- « *-» 4- 4- 

tggtt taatt 


cgaagcaacg 


cgaagaacct 


960 


4- or*r*5icrrr4"r , 4' 
LdCCdggLCL 


l gaca l cccc 


tgacaaccct 


agagataggg 


cgttccccct 


teggggggae 


1020 


51 Cf CfCfi" Cf 51 r* 5i cr 
^ggg LgdCdg 


cr4" crer4" err* 0 4* rr 

gtggigcatg 


gt Lgtcgtca 


gctcgtgtcg 


tgagatgttg 


ggttaagtcc 


1080 


r* err* 5i 51 r* cr 5i err* 
^g^ddi-gdgC 


gCddUCCLCg 


accc cagt ig 


ccagcattca 


gttgggcact 


ctaaggtgac 


1 1 J A 

1140 


f- err* r* or 5i t" crar* 
Lgt-l^gclLgdC 


ddd LCggagg 


aaggtgggga 


tgacgtcaaa 


tcatcatgcc 


ccttatgacc 


1200 


1" or Cf err* 4" or* 51 r* 
t ggg*-' L dC dL. 


0 r* fr 4* fr /■* f or»o 
dCg L gC L dCd 


«tgggcggta 


caaagggctg 


cgaacccgcg 


agggggagcg 


-t o/*/\ 

1260 


aatcccaaaa 


agccgctctc 


agttcggatt 


geaggctgea 


actcgcctgc 


atgaagcegg 


1320 


aatcgctagt 


aatcgeggat 


cagcatgccg 


eggtgaatae 


gttcccgggc 


cttgtacaca 


1380 


ccgcccgtca 


caccacgaga 


gettgeaaca 


cccgaagtcg 


gtgaggtaac 


ecttteggga 


1440 


gccagccgcc 


gaaggtgggg 


caagtgattg 


gggtgaagtc 


gtaacagggt 


ageca 


1495 



<210> 2 
<211> 1498 
<212> DNA 
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<213> Geobacillus sp.SPTS 


<400> 2 






agaacgctgg 


cggcgtgcct 


aatacatgca 


tgttcggtca 


gcggcggacg 


ggtgagtaac 


aactccggga 


aaccggagct 


aataccggat 


aaggcggcgc 


aagctgccac 


ttgcggatgg 


aacggctcac 


caaggcgacg 


atgcgtagcc 


ctgagacacg 


gcccagactc 


ctacgggagg 


aagcctgacg 


gagcgacgcc 


gcgtgagcga 


tgagggacga 


aggagcgccg 


tttgaagaag 


ccccggctaa 


ctacgtgcca 


gcagccgcgg 


tattgggcgt 


aaagcgcgcg 


caggcggttc 


accgtggagg 


gtcattggaa 


actgggggac 


cgtgtagcgg 


tgaaatgcgt 


agagatgtgg 


gcctgcaact 


gacgctgagg 


cgcgaaagcg 


agtccacgcc 


gtaaacgatg 


agtgctaagt 


gctaacgcga 


taagcactcc 


gcctggggag 


tgacgggggc 


ccgcacaagc 


ggtggagcat 


ttaccaggtc 


ttgacatccc 


ctgacaaccc 


cagggtgaca 


ggtggtgcat 


ggttgtcgtc 


ccgcaacgag 


cgcaaccctt 


cgcctctagt 


actgccggcg 


acaagtcgga 


ggaaggtggg 


cctgggctac 


acacgtgcta 




cgaatcccaa 


aaagccgctc 


tcagttcgga 


ggaatcgcta 


gtaatcgcgg 


atcagcatgc 


caccgcccgt 


cacaccacga 


gagcttgcaa 


ggagccagcc 


gccgaaggtg 


gggcaagtga 



<210> 3 



orrf rtr* re re 

agucgagcgg 


actgaatggg agcttgctct 


60 


o r* fr4- rtrtrer* o r% 

acgtgggcaa 


cctgcccgca agaccgggat 


-\ OA 

120 


aacaccgaag 


accgcatggt ctttggttga 


1 oo 

180 


gcccgcggcg 


cat t age tag ttggtgaggt 


O A r\ 

240 


refer* r> 4* rt*-t ree\ 

ggcctgagag 


ggtgaccggc cacactggga 


O AA 

300 


cagcagtagg 


gaatcttccg caatgggega 


OA A 

360 


agaaggcctt 


egggtegtaa agctctgttg 


A OA 

420 


gcggcgcggt 


gaeggtaect cacgaggaag 


480 


taatacgtag 


gggcgagcgt tgtccggaat 


540 


cttaagtctg 


atgtgaaagc ccacggctca 


r* r\r\ 

600 


t tgagtgcag 


gagaggagag eggaattcca 


n r* r\ 

660 


aggaacacca 


gtggcgaagg cggctctctg 


rroA 

720 


tggggagcaa 


acaggattag ataccctggt 


780 


gttagagggg 


tcacaccctt tagtgetgea 


O A t\ 

840 


tacggccgca 


aggctgaaac tcaaaggaat 


AOO 

900 


gtggt ttaat 


tcgaagcaac gegaagaace 


A/* A 

960 


aagagattgg 


gcgttccccc ttcgggggga 


1 AAA 

1020 


*~i rer* 4* /■» 4- /-*» 4- a 

agcicgtgtc 


gtgagatgtt gggttaagtc 


1 ADO 

1080 


4* rer* r* r% /vn 4* 4- 

igccagcat t 


cggttgggca ctctagaggg 


1140 


gatgacgtca 


aatcatcatg ccccttatga 


1200 


tacaaagggc 


tgcgaacccg cgagggggag 


1260 


ttgcaggctg 


caactcgcct geatgaagee 


1320 


cgcggtgaat 


acgttcccgg gecttgtaca 


1380 


cacccgaagt 


eggtgaggea acccgtttcg 


1440 


ttggggtgaa 


gtcgtaacag ggtageca 


1498 
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<211> 1495 
<212> DNA 

<213> Geobacillus sp.SPT6 
<400> 3 

gaacgctggc ggcgtgccta atacatgcaa gtcgagcgga ccggacagga gcttgctctt 60 
gttcggttag cggcggacgg gtgagtaaca cgtgggcaac ctacccgtaa gaccgggata 120 
actccgggaa accggagcta ataccggata acaccgaaga ccgcatggtc ttcggttgaa 180 
aggcggcttt ggctgtcact tacggatggg cccgcggcgc attagctagt tggtgaggta 240 
acggctcacc aaggcgacga tgcgtagccg gcctgagagg gtgaccggcc acactgggac 300 
tgagacacgg cccagactcc tacgggaggc agcagtaggg aatcttccgc aatggacgaa 360 
agtctgacgg agcgacgccg cgtgagcgaa gaaggtcttc ggatcgtaaa gctctgttgt 420 
tagggaagaa gaagtaccgt tcgaataggg cggtacggtg acggtaccta acgagaaagc 480 
cccggctaac tacgtgccag cagccgcggt aatacgtagg ggcgagcgtt gtccggaatt 540 
attgggcgta aagcgcgcgc aggcggtccc ttaagtctga tgtgaaagcc cacggctcaa 600 
ccgtggaggg tcattggaaa ctgggggact tgagtgcaga agaggagagc ggaattccac 660 
gtgtagcggt gaaatgcgta gagatgtgga ggaacaccag tggcgaaggc ggctctctgg 720 
tctgtaactg acgctgaggc gcgaaagcgt ggggagcaaa caggattaga taccctggta 780 
gtccacgccg taaacgatga gtgctaagtg ttagaggggt caaacccttt agtgctgcag 840 
ctaacgcgtt aagcactccg cctggggagt acggccgcaa ggctgaaact caaaggaatt 900 
gacgggggcc cgcacaagcg gtggagcatg tggtttaatt cgaagcaacg cgaagaacct 960 
taccaggtct tgacatcccc tgacaaccct agagataggg cgttccccct tcggggggac 1020 
agggtgacag gtggtgcatg gttgtcgtca gctcgtgtcg tgagatgttg ggttaagtcc 1080 
cgcaacgagc gcaaccctcg accttagttg ccagcattca gttgggcact ctaaggtgac 1140 
tgccgatgac aaatcggagg aaggtgggga tgacgtcaaa tcatcatgcc ccttatgacc 1200 
tgggctacac acgtgctaca atgggcggta caaagggctg cgaacccgcg agggggagcg 1260 
aatcccaaaa agccgctctc agttcggatt gcaggctgca actcgcctgc atgaagccgg 1320 
aatcgctagt aatcgcggat cagcatgccg cggtgaatac gttcccgggc cttgtacaca 1380 
ccgcccgtca caccacgaga gcttgcaaca cccgaagtcg gtgaggtaac cctttcggga 1440 
gccagccgcc gaaggtgggg caagtgattg gggtgaagtc gtaacagggt agcca 1495 
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<210> 4 






<211> 1498 






<212> DNA 






<213> Geobacillus sp.SPT7 


<400> 4 






gagaacgctg 


gcggcgtgcc 


taatacatgc 


tgatttggtc 


ageggeggae 


gggtgagtaa 


taactccggg 


aaaceggage 


taataccgga 


aaaggcggcc 


tttggctgtc 


acttgeggat 


gtaacggctc 


accaaggega 


egatgegtag 


gactgagaca 


cggcccagac 


tectaeggga 


gaaagcctga 


eggagegacg 


ccgcgtgagc 


tgtgagggac 


gaaggagege 


cgttcgaaga 


agccccggct 


aactacgtgc 


cagcagccgc 


attattgggc 


gtaaagcgcg 


cgcaggcggt 


caaccgtgga 


gggtcattgg 


aaactggggg 


cacgtgtagc 


ggtgaaatgc 


gtagagatgt 


tggcctgcaa 


ctgacgctga 


ggcgcgaaag 


gtagtccacg 


cegtaaaega 


tgagtgctaa 


cage taac ere 


crataaercact 


CC&C C t &&&& 


attgaegggg 


gcccgcacaa 


gcggtggagc 


ccttaccagg 


tcttgacatc 


ccctgacaac 


gacagggtga 


caggtggtgc 


atggttgtcg 


tcccgcaacg 


agcgcaaccc 


tcgcctctag 


gactgccggc 


gaeaagtegg 


aggaaggtgg 


acctgggcta 


cacacgtgct 


acaatgggcg 


gcgaatccca 


aaaagecget 


etcagttegg 


eggaatcget 


agtaatcgcg 


gatcagcatg 



aagtcgagcg gaccaaatcg gagcttgetc 60 
cacgtgggca acctgcccgc aagaccggga 120 
taacaccgaa gaeegcatgg tctttggttg 180 
gggcccgcgg egcattaget agttggtgag 240 
ccggcctgag agggtgaccg gccacactgg 300 
ggcagcagta gggaatcttc cgcaatgggc 360 
gaagaaggee ttcgggtcgt aaagctctgt 420 
gggcggcgcg gtgaeggtae ctcacgagga 480 
ggtaatacgt aggggegage gttgtccgga 540 
tccttaagtc tgatgtgaaa gcccacggct 600 
acttgagtgc aggagaggag ageggaatte 660 
ggaggaacac cagtggcgaa ggcggctctc 720 
cntggggagc aaacaggatt agataccctg 780 
gtgttagagg ggtcacaccc tttagtgctg 840 
agtacggccg caaggctgaa actcaaagga 900 
atgtggttta attcgaagca aegegaagaa 960 
ccaagagatt gggcgttccc ectteggggg 1020 
teagctegtg tcgtgagatg ttgggttaag 1080 
ttgccagcac gaangtgggc actctagagg 1140 
ggatgacgtc aaatcatcat gccccttatg 1200 
gtacaaaggg ctgcgaaccc gcgaggggga 1260 
attgeagget gcaactcgcc tgeatgaage 1320 
ccgcggtgaa tacgttcccg ggccttgtac 1380 
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acaccgcccg tcacaccacg agagcttgca acacccgaag tcggtgnggt aacccttacg 1440 
ggagccagcc gccgaaggtg gggcaagtga ttggggtgaa gtcgtaacag ggtagcca 1498 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

agagtttgat cctgcctcag 20 

<210> 6 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

ggctaccttg ttacgactt 19 
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mm 
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[EI2] 
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mmm 2003-3081683 



[El 4] 



#12 0 0 3- 



2 0 9 10 6 
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[0 8] 









ft? 






I 


; ■ 


IK 












> 


\ 






\ 






m 






T 



ffiIiE# 2003-3081683 



#® 2003-209106 ^- v : 9/ 

) 

[HI 9] 
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miE^F 2 003-30 81683 
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mm-W [000192590] 
1. tl^HH 1 9 9 0^ 8^3 OB 

ft ft ^tfiftWpTfT^^EJ^^irr l Tg 4#7 8-^- 



